5 46 8 5 114 A X o F R (8 A& F KR Vol.46,No.11
20255 11 A Journal of Northeastern University ( Natural Science ) Nov. 2025

doi: 10. 12068/j. issn. 1005 — 3026. 2025. 20240242

JEHAVIEIBE B F ik RS vE (R 18 i S H M
%5[151‘%%‘1

woOE IMBR', kA7, RIRK?
(1. At R BWS LAR TR, 7 W 110819; 2. i =JRER Hm TREARAE, L 102300)

i B G AHLE T G 47 0k 1 R AT AR, AR T R YDA A E o, DR S A HL A i S
B T R AR a A 0 e e R e e B G L A ok BE M Ak T 2 R E s A T TR SR A
ABAQUS A FRITE BB 4, 540 T) 5 sh A DV I BE RS (AL 7 . S5 28 3R B0, DDA A8 b I8 8 G A AL i )
ZE I R B ZE kU1 URAE BN A 32 LU R 40 B o (08 00T A 5 A A A e 1) T ) A S R T 1Y)
FEANTTIE K, G HEH /N T 0. 35 mmy/s B, WIWTIK /N T 350 mm AN AT BB 22 ; )T #3555 02 0. 140 rad/s )5,
TR A7 ) B30 ) S0 348 22 Bt A S B0 , DDAV A X ] R A ) DA Bt B 2 14, e R R 0T 0. 4 mmy/s i
IV KT TE Syl

X B OR: JESE SASUIRE B I I8 LR s N TR

FENES: TU %4 XEFERERD: A XEHS: 1005-3026(2025)11-0115-10

Numerical Simulation on Tunneling Parameter
Optimization of Shield Machine in Cutting Obstacle Piles in
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Abstract: When the shield machine encounters obstacle piles while tunneling beneath an existing
station, it often needs to directly cut through the piles. During this process, the control of the
shield machine’ s tunneling parameters is crucial for ensuring the safety and stability of the
existing upper structure. For the pile-cutting construction of the Shenyang Metro passing beneath
existing stations, ABAQUS finite element numerical simulation software was used to simulate
the dynamic cutting process of the cutterhead through the obstacle piles. The results show that
during the pile-cutting process, whether the shield machine is advancing towards or away from
the station, both the field penetration index (FPI) and the tunneling specific energy increase with
the advancing speed. The length of the rebar cut during the pile-cutting process also increases
with the advancing speed and cutterhead rotation speed. When the advancing speed is less than
0. 35 mm/s, the number of rebars with lengths shorter than 350 mm is relatively high. However,
when the cutterhead rotation speed exceeds 0. 140 rad/s, the number of long rebars increases
significantly. As the advancing speed increases, the disturbance degree to the surrounding piles
also increases, and the disturbance degree notably increases when the advancing speed exceeds
0.4 mm/s.

Key words: shield tunneling; dynamic pile-cutting; rebar cutting; tunneling specific energy;
stress disturbance degree
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Table 1 Statistical table of tunneling parameters for pile-cutting engineering by shield machine
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Table 2 Main soil types and their mechanical properties

=+ WIE/(g-cm™) FLBR L LB/ % EEME R ERL AT A R/ MPa
W 2nab 1.90 0.85 46.0 0.47 0.32 10
b iRy 2.00 0. 80 44.0 0.43 0.30 20

TRAb 2.00 0.75 43.0 0.41 0.29 28

I53] 5 2.05 0. 65 39.0 0.35 0.26 35
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Table 3 Concrete model parameters
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values with on-site measured results
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